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1S3 is an insertion sequence in E. coli. 1S3 encodes two out-of-frame, overlapping open reading frames, orfA and
orfB, and produces OrfAB transframe protein, that is IS3 transposase, via -1 translational frameshifting between orfA
and orfB. An 183 mutant which overproduces transposase generates two types of characteristic small molecules, IS3
circles and linear IS3 molecules. Here I showed that IS3 circles transposed to target molecules in transposase-
dependent manner and that 1S3 circles were converted 1o a linear form by a staggered, double-strand break introduced
by transposase. These results suggest that 1S3 transposes through formation of an 183 circle, conversion to a linear
form, and insertion into a target molecule. Introduction of a mutation into the terminal sequences of 1S3 circles
reduced the efficiency of the conversion to a linear form and completely abolished the transposition ability of the IS3
circles. This indicates that the terminal sequences of IS3 play an important role in transposition of 183 circles. 1also
showed here thal the OrfA protein reduced the frequency of transposition of 1S3 and that both OrfA and OrfB inhibited
1S3 transposition almost completely. These results suggest that OrfA acts as a transposition inhibitor and that OrfB
stimulates the inhibitory action of OrfA. To analyze IS3 transposition reaction biochemically, [ purified transposase
and OrfA as His-tagged proteins and examined their DNA-binding properties.
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Fig. 1. Structure and gene expression of IS3
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Fig. 2. Structures of the eircular and linear mini-IS3
molecules generated from plasmids carrying mini-IS3.
(A} Structures of the circular and linear mini-I183
molecules generated from pSEK503. Two different 3-bp
sequences that flank mini-IS3 which consists of IRL and

IRR the Cm' gene are shown by different shadowings.
The mini-183 circles are thought io be linearized by a
double-strand break at the intervening sequence, The
linear IS3 molecules, cloned into pUCT I8 after their
treatment with DNA polymerase to fill the protruding
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ends, are shown. (B) Structures of the mini-IS3 circles
generated from pSEKS501. (C) Structures of the mini-IS3
circles generated from pSEK512 or pSEKS513. pSEKS12
and pSEK3513 have a 2-bp mutation in the terminal
dinucleotide with respective mutations in IRL and IRR.
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